Comparison of growth and differentiation of fetal and adult rhesus monkey mesenchymal stem cells.
The goal of this study was to compare the growth and differentiation potential of fetal and adult rhesus monkey (Macaca mulatta) mesenchymal stem cells (rhMSCs). rhMSCs were obtained from healthy early third-trimester fetal (n = 3) and adult (n = 3) rhesus monkey bone marrow. Fetal rhMSCs were plated at 10, 50, 100, or 1,000 cells/cm(2) in medium containing 10% or 20% infant monkey serum (IMS) or fetal bovine serum (FBS). Fetal rhMSCs grown at 1,000 cells/cm(2) in 20% FBS showed faster growth rates and differentiation toward adipogenic, chondrogenic, and osteogenic lineages when compared to other culture conditions and to adult cells (p < 0.05). Fetal rhMSC showed higher population doubling times (11.3 +/- 0.5) when compared to adult cells (7.3 +/- 0.8) during the first three passages. Adult rhMSC did not grow beyond the third passage under all culture conditions, including those supplemented with insulin-like growth factor (IGF)-I, IGF-II, platelet-derived growth factor (PDGF), and fibroblast growth factor-2 (FGF-2). After the third passage, adult rhMSC cultures were observed with large syncytia and with evidence of apoptosis. Cells obtained from these cultures tested positive for simian foamy virus (SFV) by PCR, RT-PCR, and immunofluorescent assay. Adult rhMSCs cultured with 10 microM tenofovir, an antiviral agent, showed normal growth and differentiation for over 20 population doublings. These findings suggest that: (1) fetal rhMSCs possess greater self-renewal and differentiation potential when compared to adult cells; and (2) SFV can inhibit proliferation of adult rhMSCs in culture, whereas the addition of tenofovir can successfully suppress SFV replication in vitro and result in resumed growth.